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Abstract 

 

Introduction: The urinary system consists of four main organs: the kidneys, ureters, bladder, and urethra, 

and these organs work to filter blood, remove waste, form urine, and eliminate urine from the body. In recent 

years there have been encouraging strides in understanding and studying the pathogenesis of urinary tract 

infections (UTIs) and total prostate specific antigen-TPSA.  

Purpose of the study: The purpose of the research will focus on biochemical markers such as: urea, 

creatinine, uric acid as urine degradation products and identification of parameters of diseases of the 

urogenital tract. 

Urinary status parameters will also be analyzed such as: proteinuria, hematuria, glycosuria, bilirubin, 

urobilinogen, pH, etc., parameters which are present during diseases and infections of the urogenital tract. 

The purpose of the paper will also analyze the bacteriological and virological parameters such as: 

ureoplasma, mycoplasma, chlamydia, toxoplasma and cytomegalovirus, which are identifying parameters for 

infections of the urogenital tract in different age groups and genders. 

This work will also consist in the measurement of total prostate specific antigen-TPSA as a main marker for 

the identification of prostate diseases. 

Material and method: In the research, a total of 50 male patients will be taken to analyze the urinary 

condition. Urine analyzes will be performed by collecting urine in sterile cups and using the urine 

microscopy method and the urine strip test using the chromatographic method, where these analyzes were 

performed according to the European guideline standards manual (2023). 

Vitek is an identification system that can identify bacteria and yeast. This test uses the biochemical reactions 

and nutrient utilization of the microorganism to make the identification of the bacteria and the antibiogram. 

The test requires that a sufficient amount of growth be obtained during a specified growth period of 18 – 70 

hours. 

Patients of the study group for Total Prostate Specific Antigen (TPSA) were analyzed through the blood 

serum in ng/mL of the patients with the fluorescent immunoassay test method with Vidas Biomerie. Also 20 

patients to analyze the total prostate specific antigen TPSA with serum and will be analyzed with fluorescent 

enzymatic immunoassay methods (Vidas). 

SPSS – Software package version 20.0 

Numerical series were analyzed using central tendency measures (average, median, minimum values, 

maximum values), as well as distribution measures (standard deviation); 

To determine the regularity of the frequency distribution of the examined variables, the Shapiro-Wilk W Test 

was used; 

Non-parametric tests for two independent parameters were used to test the significance and difference 

between some numerical parameters with irregular frequency distribution (Mann Whitney U test); 

To determine statistical significance, a two-way analysis was used with a significance level (means) of 

p<0.05. 

Results: From the results, it was found that urinary infections are frequent and appear during the attack with 

bacteria and viruses such as ureoplasma, mycoplasma, chlamydia and cytomegaloviruses, which are 

identifying parameters for infections of the urogenital tract in different age groups of the male gender. 

Conclusion: From the analyzes performed on patients of different age groups, we came to the conclusion 

that: 

• The parameters of the urinary system will be able to give a real picture of infectious diseases of the 

urinary tract. 

• Biochemical markers can identify the functional state of the urinary tract. 

https://doi.org/10.62792/ut.amb.v9.i17-18.p2547  
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• Antibiogram and cytomegaloviruses - microbiological and virological status can give an insight into 

the type of urinary infections. 

• The prostate-specific antigen TPSA can be taken as the main marker for the identification of tumoral 

disease of the prostate gland. 

 

Keywords: urogenital tract infections, urine, urine parameters, TPSA, tumor diseases. 

 

1. Introduction 

 

The renal system consists of two kidneys (where urine is formed) and the conduction system 

(two ureters, bladder and urethra) that transports and stores urine before it is eliminated from 

the body. The urinary tract starts from the final part of the collecting ducts of the nephron, to 

the calyx, which meet in the renal pelvis (pelvis), which continues with the ureters that exit 

the renal hilus and end in the urinary bladder, which continues with the urethra that excretes 

the final urine. out. The urinary tract collects the final urine formed in the nephron and passes 

it down without changing it (Grams ME, Astor BC et al 2010). 

The kidneys are two vital excretory organs in the shape of a bean, it has a dark red color, 

sympathetic innervation (only), with a length of 11–12 cm, a width of 6 cm, a thickness of 2.5 

cm (anterior posterior) and a weight of 150 g. The hilus (deepening) of the kidney serves as an 

entrance site for blood vessels (the kidneys accept about 20-25% of the cardiac output that is 

used for filtration), lymphatic vessels, nerves, ureters and sinus renalis. The kidneys play a 

role in filtration, secretion, excretion, regulate the amount of plasma, water and maintain the 

osmotic balance (through the ions of Na, K, Ca, Cl, phosphates, etc.) and acid-base balance of 

the blood (through the secretion of hydrogen ions and ammonium formation) (Radhakrishnan 

J et al., 2014). 

Nephrons are the morphological and functional (filtering) units of the kidney (1-3 million 

nephrons for each kidney). Each nephron consists of a corpuscle (corpusculus) and long 

tubules (tubes) with closed ends. Each nephron can form its own urine (Bennett JE, et al. 

2010).  

Urine is fluid secreted by the kidneys, transported by the ureters to the bladder, where it is 

stored until it is excreted from the bladder through the urethra. 

Urinary tract infections (UTIs) are one of the most common infections worldwide. UTIs are 

associated with a decrease in the quality of life of patients and a significant clinical and 

economic burden (Ozturk R, et al 2020). 

In both community and hospital settings, UTIs pose a threat to public health. They are the 

most common outpatient infections (Wagenlehner F, et al 2016) and at least half of adult men 

and women will have more than one UTI in their lifetime (Alos JI, et al 2005). 

In healthcare settings, the percentage of patients diagnosed with healthcare-associated UTIs is 

as high as 9.4% (Tandogdu Z, et al 2016).  

UTIs are heterogeneous with regard to their etiology, clinical manifestations, and disease 

course, which range from simple (e.g., urethritis and cystitis) to severe (e.g., pyelonephritis, 

bacteremia, and septic shock) (Behzadi P, et al 2015).  

Furthermore, the pathogenic microorganisms of UTI are various, with significant changes by 

years and differences by countries or regions (Ahmadi M, et al 2022).  

A wide range of virulence factors and multi-drug resistant pathogenic strains are involved in 

the pathogenicity and resistance of the uropathogenic agents, making it more difficult to 

manage these complicated infections (Sarshar M, et al 2020), (Hozzari A, et al 2020). 

Prostate cancer remains a significant public health problem, since it is the second most 

common male malignancy and the fifth major cause of death worldwide. It is responsible for 

3.8% of all deaths caused by cancer in male population (Bray F, et al 2018). 
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 Although it is prostate-specific rather than disease-specific, serum prostate-specific antigen 

(PSA), a glycoprotein normally expressed by prostate tissue, has been a marker of choice for 

early detection and follow up of patients with prostate carcinoma since its discovery in late 

1980s. (Stamey TA, et al 1987) 

Since increased PSA serum levels can be found in other conditions, such as many benign 

changes, urinary tract infections, or after the instrumentation, prostate needle biopsy 

represents a gold standard for the diagnosis of prostate carcinoma (Magi-Galluzzi C, et al 

2018). 

Despite the findings of different studies indicating that PSA screening can help in early 

prostate cancer detection, there has been a lot of inconsistency about its clinical appliance as a 

screening marker, especially in the last decade. Some of the reasons include a high rate of 

false positive and negative results on needle biopsy and repeated unnecessary biopsy and 

delayed diagnosis (Yu W, et al 2020).  

Screening with serum PSA aims to detect prostate cancer at an early stage in order to enable 

adequate treatment and to impact overall and disease-specific mortality (Ilic D, et al 2018). 

 
Figure1. Presentation of UTI in human body (https://newswire.net/newsroom/pr/00100074-health-experts-

explain-the-cause-of-urinary-tract-infections.html) 

 

2. Purpose of the study 

 

The purpose of the research will focus on biochemical markers such as: urea, creatinine, uric 

acid as urine degradation products and identification of parameters of diseases of the 

urogenital tract. 

Urinary status parameters will also be analyzed such as: proteinuria, hematuria, glucosuria, 

bilirubin, urobilinogen, pH, etc., parameters which are present during diseases and infections 

of the urogenital tract. The purpose of the paper is also to analyze the bacteriological and 

virological parameters such as: ureoplasma, mycoplasma, chlamydia, toxoplasma and 

cytomegalovirus, which are identifying parameters for infections of the urogenital tract in 

different age groups and genders. This work will also consist in the measurement of total 

prostate specific antigen-TPSA as a main marker for the identification of prostate diseases. 
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3. Material and method 

 

In the research, a total of 50 male patients will be taken to analyze the urinary condition. 

Urine analyzes will be performed by collecting urine in sterile cups and using the urine 

microscopy method and the urine strip test using the chromatographic method, where these 

analyzes were performed according to the European guideline standards manual (2023). 

Vitek is an identification system that can identify bacteria and yeast. This test uses the 

biochemical reactions and nutrient utilization of the microorganism to make the identification 

of the bacteria and the antibiogram. The test requires that a sufficient amount of growth be 

obtained during a specified growth period of 18–70 hours. 

Patients of the study group for Total Prostate Specific Antigen (TPSA) were analyzed through 

the blood serum in ng/mL of the patients with the fluorescent immunoassay test method with 

Vidas Biomerie. Also 20 patients to analyze the total prostate specific antigen TPSA with 

serum and will be analyzed with fluorescent enzymatic immunoassay methods (Vidas). 

 

4. Results 

 

Urine analyzes are the main bioindicators in acute and chronic urinary infections in the 

identification of bacteria in gram-positive and gram-negative in the urine sediment. Based on 

the results obtained from the analyzes performed on the patients urine, we have presented the 

graphics below. 

 

Graph.1: TPSA test levels on male patients. 

 

In the graphic above, we notice the values of the prostate specific antigen test in correlation 

with the age of the patients, where we can clearly see that the older the patients are the higher 

risk of presenting prostate diseases in correlation with urinoinfection than the control group of 

analyzed patient.    
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Table.1: Proteinuria in urine sediment of male patients given in percent. 

Proteinuria  in urine sediment  Given in percentage  

(-) negative 5%  

(±) partially infection  32%  

(+) positive 58%  

(++) high degree positive  5%  

 

In the table above we have presented the values in percent of proteinuria in urine sediment of 

patients from different age groups. Patients with partial proteinuria (±)  are 32%, with positive 

proteinuria (+) we have 58% of the analyzed patients and with proteinuria with two 

pluses(++) and higher(+++) we have 5% of the patients. 

 

Graph.2: Proteinuria in patients given in percent in a scheme pie chart model. 

 

The graphic above presents the occurrence of proteinuria in patients in different age groups. In 

the graphic we see the percentage where 58% of patients show positive proteinuria (+) in 

urine sediment, 32% are patients with partial proteinuria (±) in the urine sediment, 5% are 

negative (-) which means there are no proteins or other intermediate products or cells in the 

urine sediment and 5% also are patients with high degree positive proteinuria (++)  which it 

means in their urine sediment we have a mass of leucocytes and a mass of erythrocytes as 

well. 
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Graph.3: Urea levels of study group patients compared to the control group. 

 

The results presented in the graphic show a significant correlation between patients with 

proteinuria and urea values of the same patients compared to control group. 

 

 
Graph.4: Creatinine and uric acid levels of male patients. 

 

The presence of proteinuria and elements in the urine sediment show a correlation with the 

uric acid and creatinine of the same patients compared to the patients of the control group. 
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5. Discussion 

 

Urinary tract infections (UTIs) are one of the most common infections worldwide, but little is 

known about their global scale and long-term trends (Xiaorong Yang et al., 2022). 

In both community and hospital settings, UTIs pose a threat to public health. They are the 

most common outpatient infections, (Wagenlehner F et al., 2016) and at least half of adult 

women will have more than one UTI in their lifetime (Alos JI. 2005).  

UTIs are one of the most frequently diagnosed infections in older adults (Rowe TA et al., 

2013). They are responsible for 15 to 30% of all infections in this age group and also 

contribute to deaths and morbidities (Abrams P et al., 2010). 

Bacteria are the most common etiology of UTIs, accounting for more than 95% of cases. E. 

coli is the most common causal organism of UTIs and is responsible for more than 80% of 

them (Nachimuthu R et al., 2008). 

Wright et al. reported that the rate of E. coli in urine cultures was 67% (Wright SW et al., 

1999). Another study conducted by Akbas et al. revealed that the rate of E. coli in urine 

cultures was 35-80% (Akbas E et al., 1997). 

Klebsiella pneumonia is the most relevant human pathogen within genus Klebsiella, causing 

many infections in hospitals, long-term care facilities and communities worldwide, including 

lung, urinary tract, abdominal cavity, surgical sites and soft tissues infections, even 

bacteremia (Mody L et al., 2014) (Shon AS et al., 2013). 

Klebsiella pneumoniae strains isolated from urine in UTI patients with CKD are the most 

important uropathogenic microorganisms, after Escherichia coli.  UTIs due to K. pneumoniae 

are favored by the presence of CKD, with increased blood urea, in turn the CKD evolution to 

the final stages is accelerated by UTI.  Although the percentage of urinary infections with K. 

pneumoniae is reduced in the case of uropathogenic isolates from patients with advanced 

CKD stages, isolated strains are multiresistant in more than four classes of antibiotics.  The 

treatment of UTIs caused by K. pneumoniae with trimethoprim/ sulfamethoxazol, 

nitrofurantoin, first generation of cephalosporins, and even the combination of broad spectrum 

penicillin (amoxicillin) with beta-lactamase inhibitor (clavulanic acid) has no more favorable 

effect on patients with UTIs and CKD, due to high resistance (Oanamariana Cristea et al., 

2017). 

 

6. Conclusion 

 

The total specific antigen of the prostate is one of the main bioindicators of the prostate in 

men at different age groups, from which then males come to develop acute and chronic 

urinary infections. 

The results of the analyzes of the patients are in correlation with the urine and urinary 

infections and the analyzes of the total prostate specific antigen show a significance between 

these two parameters.  

The occurrence of proteinuria in patients in different age groups we see the percentage where 

58% of patients show positive proteinuria (+) present in urine sediment, 32% are partially 

positive (±) in the urine sediment, 5% are negative (-) which means there are no proteins or 

other intermediate products or cells in the urine sediment and 5% also are patients with high 

degree positive proteinuria (++) which it means in their urine sediment we have a mass of 

leucocytes and a mass of erythrocytes as well in analyzed patient in correlation with control 

group. 

The results obtained by the patients for urea, creatinine and uric acid show a positive 

correlation in the patients who have urinary infections and proteinuria compared to the 

patients of the control group. 
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The values of the total prostate specific antigen test in correlation with the age of the patients, 

where we can clearly see that the older the patients are the higher risk of presenting prostate 

diseases in correlation with urine infection. 

Based on the obtained results, we come to the conclusion that every male patient after the age 

of 50 should do prostate tests and urine tests, which are presented with a high frequency of 

acute and chronic infections. 
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